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Elliott Bay Recontamination Study No (e .
Sediment Core Log ’
Date = -2 9Y ’ U)R/WJ
Time = AP [0 fm Q-(q 43,3
Station Cl = ¢ Uy2 0l
Location - = a— / |
Lat . - NO"’ a Qa,;i&,tf.‘u— v
Long- o'
Water Depth (totat-ft) = B szl ezmr
Equipment , . = Yinpal's )37 ¢ é? S oo 4
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Sediment Recovery (cim) = B4 am
}4,_(.,3(2, {osin T Cwn
Core Description .
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Sediment Core Séctioning Log

0-20 One 2cm section every Scm
20-50 One 2cm section every 10cm
50-bottom One 2cm section to be based on core length (Max 10
Sections)

Bottom One 2cm section
Interval (cm) Label Sample No. Analysis ,

s 03 G zesse  Sme (RS ToETu —

| 210, Cs-137) |

3-5 Ci- 2 - Archive

V57 -2 26 552)  Sample (%S, Pb-210, Cs-137)
7-10 ci-4 — Archive

o 10-12 et -5 /b 3502 Sample (%S, Pb-210, Cs-137)
12-15 AN —_— Archive

v 15-17 ol -+ 2¢ §50 3 Sample (%S, Pb-210, Cs-137)
17-20 Ct- ¥ — Archive

v 20-22 Ct -9 2¢ §50¢ Sample (%S, Pb-210, Cs137)
22-30 ol - (o S Archive |

v’ 30-32 cr- 26552S”  Sample (%S, Pb-210, Cs-137)
32;40 Ct-/& - Archive

v 40-42 Cl- (3 20$<o6  Sample (%S, Pb-210, Cs-137)
4250 ¢ -4 ——  Archive

3



Sample Log (Station= ) continued , >
Note- No Cs-137 below é%:'m, intervals based on total core length
Interval (cm)  Label Sample No. Analysis
v 5032 ((-15 26 fsoT Sample (%-S,_Fb-mo%s -
52 - 0 Cl - (G — Mg
v _0o-p ¢ et F 269588 5 fb-2i0.
Go- 30 CL-1¥ - A chivct=
v Jo- F> Cy- 14 26 %569 %5, Pg->ic
22- %0 Cl- po — peh
s o~ & cl - 2! 26 5S)0 280k 210
v %6 - &€ Cl->2 Q6§ %35, 0b- 210
(“ < g a ' Sacin
Vv _p=5 Cl-A 65512 TochS,R‘f%.lAth7 -2
(v 510 -8 2655/ 2 P 2y 1)
vV _1o-2e c)-C 26§ 14 perzs, whabrz) - S-3
V _20-50 ci-O 26 85/S” Pees, mtal (7) oy
v 30 — O C\l-E 203576 PCBe ity (3) 152
vV go-c¥ C\-F 2685717 AL, htids(a) 2)-
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Elliott Bay Recontamination Study
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Location = )3 S I
Lat - \\ i 4403"'}:’ N ju ‘J “ //'
Long- A T ,
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Sediment Core Sect‘ioning Log

0-20 One 2cm section every Scm
20-50 One 2cm section every 10cm |
50-bottom | One 2cm section to be based on core length (Max 10
Sections)

Bottom One 2cm section

P Interval (cm) Label Sample No. ~ Analysis
0-3 0o~ 26§55 Sample (%S, I’OG-Gfa:b--

210, Cs-l37)

3-5 Cs & —_ Archive

57 ce-3 2C6%51?  Sample (%S. Pb-210, Cs-137)
7-10 Co- Y — Archive

o 10-12 (-5 26 §S20 Sample (%S, Pb-210, Cs-137)
12-15 Co - ¥ - Archive

v 15-17 Ca - ¥ 26 55> Samplle (%S, Pb-210, Cs-137)
17-20 la € - Archive

v 20-22 ca- 9 26 8S272  Sample (%S, Pb-210, Cs-137)
22-30 Ca>- [0 — Archive

3032 e 2638523 Sample (%S, Pb-210, Cs-137)
32-40 Ca |~ - Archive

V4042 [>7(3 268524 sample (%S, Pb-210, Cs-137)
42-50 13- l‘{ EO Archive
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SampleA Log (Station=

) continued

2 .
Note- No Cs-137 below?ﬂcm, intervals based on total core length

Interval (cm)

Label Sample No. Analysis
032 Co-15 2068525  Sample (%S,?B-Zlogs”ﬁ
SAE-(Ho (3- (b — Aveboe
v po-02 03 -i% 26%%286 %S Pu-200
4H2 -0 Lo -2 — e bhove
v 20=-22 ca- 19 2¢ 5527 %S, Phb-2r0
A2 - C2 - 26 _ Avebue
- T Y 263528 2 S |, Phb-2ro
_3.1 -30 £y - 22 . - Areb.oe
vV go-92 CF -23 265529 Ye S #?éo?ro
9294 c> -2y - Avrch
v _95-9% (> -2% 2O¥TI  oms Pb 210
—o-s ' Ccoga 2653 *roc 6_%_&5_/_&:&4(7)“
v_S-o c2-5 26832 Tl (7
v 10-20 ¢2-C 203523 m& Ot ) S
vV _20-%o c>-D 2¢ 5324 K&r, Dt cz2) G-
vV Se-5o C2 -2 265536 &%_, Potade c7) 15"
gv-9% C2-F 20836  RE wIt (2) 2
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Elliott Bay Recontamination Study 4>2  0f+7
Sediment Core Log )
Date | = b~ % -4 L/
Time ' | = 2.50pM
Station = (%
Location . = |5 b o I
60 Lat - 4336, 05 PIOR
Long- _ a&o A0, c;" (NAD LT > J
Water Depth (total ft) 12 mekr (43)
Equipment o' bar’ C)l

Sediment Penetration (cm) 4 1 = 30C.F ¢m

LI (|

Q, &“J

Sediment Recovery (cm) Ll in =155 om Lg’ Jﬁ/ s 1‘
Prlder E USI0n £ 3 cm NSRS /
Core Description |
Interval (cm) Description

\\/@\LD‘\b/ ij‘:\f\‘g C‘,-!“TGJS)'MAB S'IH'\-} Sand ’ ﬁ?r('y
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Core Description (Station= )- continued

Interval (cm) Description
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Sediment Core Sectioning Log

0-20 One 2cm section evéfy Scm
20-50 One 2cm section every 10cm
50-bottom One 2cm section to be based on core length (Max 10
' Sections)

Bottom One 2cm section
Interval (cm) Label Sample No. Analysis

~ 03 C3- | ‘ 26 §<27 Sample (%5, ZFOG—G*&;:;

‘ 210, Cs-137)

3-5 C3- & — Archive

V5.7 ¢3- 3 26%S38  Sample (%S. Pb-210, Cs-137)
7-10 r3- Y — Archive

10-12 ry -5 26 §5329 Sample (%S, Pb-210, Cs-137)
12-15 (% —% — Archive

v1s-17 ¢3 * 26 %Y Sample (%S, Pb-210, Cs-137)
17-20 c3 -9J — Archive

2022 ¢c3%- 9§ 26¢8SY] Sample (%S, Pb-210, Cs-137)
230 C>-1° — " Archive

<3032 -0l | 20652 sample (%S, Pb-210, Cs-137)

| 32-40 r3- /(2 — Archive

Va042 o 13 265S%3  sample (%S, Pb-210, Cs-137)

42-50 £z~ [Lf | — Archive



Sample Log (Station=

) continued

T : ;
Note- No Cs-137 below §0cm, intervals based on total core length

5.

oz Interval (cm) Label Sample No. Analysis
J%V 50-52 (3-5 26 €5yl Sample (%S, PB'ZIO/Z’@S > 7
P gz-';o 3= “p — An‘}“\u‘
v 20-22% r3- 1+ 208596 %S Pk-m
72.-90 C2 - 1& — Ave
v Qo-F2- 2 - 19 26 £SY, % S | Pb 2/0
o ~-rto €3 - 20 — Amﬁmﬁ_
v (to—112- 03 - &i 2.6 5347 %S, Ph-2r10
_1!'7_,-1 3o (3 - 32 — Arré..‘n);‘
“ 130-132— 3 - 23 268548 %S, Pb-210
/35 -/So 3 - 24 — Avchne
v 15e-153 C3- 28 2068%9 %S, pPb-20
C -5 Q3 -A 26 £5%0 T00, 58S, 2, wtah(3) 1-2
S S—Jo c3-1» 26 §5%) 2, mutsbyrv) 3-4
v [o” 2o c3-¢ 26 o552 gL, Matater) s-¥
- 10-5o c2-D 2633553 ﬁ'@ ntat ¢7) g -4
s $o0-90 C2-F 26 8534 @ mitzd ¢>) 1S-13
: o~ 110 C3-r 206 2555 &r | ek ¢3) 19—z
Lot o-y32 03-G6 265556 @a@ hefale €(2)  21-23
L 132~ )G Z 344 2¢8557 AP, putsl, r) 2¢-2°%
Wowws v 0-6 a3-AD 260585659 e ,6S
v _10-20 ¢3-CD 253G 2012, pdil (7)
v _Ro-2v c3-90D 2655%0- Cs-137
v =12 C3-5D 26556l 95 Pb-210




I. Detailed View of Sediment Trap

Front Top Collection Cylinder
vane
10cm
collection
pve  cylinder frame
holder 50cm  (H/D=5)
30cm)
borosilicate glass
SS Pivot Arm
ll. Sediment Trap Deployment (Surface)
Front Side

Pier Deck ‘|

=0 e

Weight Weight
9 o9t V12 Line

Fioat - ,__———Gj: Water

[ "] anchor

6" Sewer pipe

anchor anchor

Ill. Sediment Trap Deployment (Bottom)

Water
6ft —_— O 11 in. Dia. hard shell float
Sediment Trap | 3/8 in. nyton rope
1/2 in. PVC Pipo

.
mn — J:|

il swivel 5/16 in. nylon snag line

anchor Float = anchor

'Figure B1: Schematic of Elliott Bay Sediment Traps and Moorings.
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Appendix C - Quality Assurance Information

Summary of Quality Assurance Samples Analyzed (Table C1)

Quality Assurance Case Narratives
Chemistry ‘

( Current Meters (Aanderra Reports)
Summary of Reference Materials
Metals (Table C2)
Organicg (Table C3)

Summary of Blind Field Duplicates (Table C4)
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State of Washington Department of Ecology
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366
Data Review
September 27, 1993

Project: Elliot Bay Recon Study

Samples: 368500 through 368570

Laboratory:  Soil Technology J-418

By: Karin Feddersen K¢

Case Summary
The review is for sediment grain size using Puget Sound Estuary Program (P.S.E.P.) protocol.

These samples were received at the Manchester Environmental Laboratory on September 8,
1993. They were transported to Soil Technology on September 8, 1993 for analysis.

These analyses were reviewed for qualitative and quantitative accuracy, validity, and usefulness.
The results are acceptable for use as reported.

page 1 of 1




s nll LETTER OF TRANSMITTAL
TECHNOLOGY
SPECIALIZING IN PHYSICAL SOIL TESTIPG
7863 N.E. Day Road \X/est
Bainbridge Island, WA 9811
(206) 84 §8977 Fax&u%m
TO: Wa. State Dept. of Ecology DATE: 09-24-93
Manchester Laboratory JOBNO: J418
7411 Beach Drive East :
Port Orchard, WA 98366-8204
ATTENTION: Stuart Magoon
SUBJECT: Elliott Bay Recon Study
REFERENCE: Sample ID No. 36-8500 through 36-8570
We are sending the following items:
Date Copies Description )
09-24-93 2 Apparent Sediment Grain Size Dlstnbutlon (Page 1 through o
Page 18) '
00-24-93 2 True Sediment Grain Slze Distribution (Page 19 and 20)
09-24-93 2 Sediment Sample Case Narrative
09-24-93 2 Chain of Custody Records
09-24-93 2 Disk

These are transmitted for your use.

Remarks: Samples were tested in general accordance with Puget Sound Estuary Protocol
(Conventional Sediment Variables Particle Size March 1986). Values reported are “apparent”
particle size as organic material is included in the analysis and "true” particle size as organic material
is excluded in the in the analysis. Because true and apparent distributions may differ, detailed
comparisons between samples a.nalvzed by these different methods are questlonable Please call if
you have any questions regarding this submittal or presentation of the data.

Best Regards,
SOIL TECHNOLOGY, INC.

Richard G. Sheets,
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/L(’;
Sediment Sample Case Narrative

Hydrogen Peroxide Digestion
Samples 36-8508, 36-8518, 36-8534, 36-8548, 36-8558

~ The "Weight of Solids" calculation does not account for organics lost in H202 digestion.

Therefore, the amount of solids calculated using the water content and the amount of solids
retained after digestion may vary. Resulting QaQc values may exceed 5%.

Sample 36-8551

The following is a description of quality control procedures used in weight of solids determination
for sample 36-8651. Following analysis, a comparison of the weight of solids calculated by the
standard method and the weight of solids calculated using a formula devised by Folk* revealed
a discrepancy. The weight of solids is generally calculated using the standard formula:

wet wt. of sample
1 + water content’

weight of solids =

The Folk method alternatively determines the weight of solids by adding together the coarse
fraction > U.S. Sieve #230 and the fine fraction < U.S. Sieve # 230:

Wt solids = >#230 material + 50(20 second pipet reading)

For a given sample, the resulting values from these equations shéuld agree. When a
discrepancy occurs, the standard procedure is to resaniple for a second water content. The
sample mentioned above did not contain enough representative material for resampling. The
Folk method was used to determine the weight of solids on the above sample.

*(R. L. Folk, Petrology of Sedimentary Rocks 1974, pp. 38-39)

Soil Technology, Inc.
J-418
Page 21
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State of Washington Department of Ecology

Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366
Data Review
October 13, 1993
Project: Elliot Bay Recon Study
Samples: 398571 through 398577
Laboratory:  Soil Technology J-418

By: Karin Feddersen K¢

Case Summary
The review is for sediment grain size using Puget Sound Estuary Program (P.S.E.P.) protocol.

These samples were received at the Manchester Environmental Laboratory on September 24,
1993. They were transported to Soil Technology on September 27, 1993 for Grain Size
analysis. Samples 398571 through 398576 were analyzed according to apparent sediment grain
size distribution. Sample 398577 was analyzed according to true sediment grain size
distribution.

These analyses were reviewed for qualitative and quantitative accuracy, validity, and usefulness.
The results are acceptable for use as reported. '

page 1 of 1
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TECHNOLOGY

SPECIALIZING IN PHYSICAL SOIL TESTING

78635 N.E. Day Road West
Bainbridge Island, WA 98110
(206) 842-8977 Fax 8429014

TO:

ATTENTION:

SUBJECT:

REFERENCE:

162

LETTER OF TRANSMITTAL
Wa. State Dept. of Ecology DATE: 10-07-93
Manchester Laboratory JOBNO:  J418
7411 Beach Drive East
Port Orchard, WA 98366-8204
Karin Feddersen
Elliott Bay Recon Study

Sample ID No. 39-8571 through 39-8577

We are sending the following items:

Description

Date Copies :
10-07-93 2 Apparent Sediment Crain Size Distribution (Page 1 and 2)
10-07-93 2 True Sediment Grain Size Distribution (Page 3) _
10-07-93 2 Standard Operating Procedure for Salt Correction (Page 4)
10-07-93 1 Chain of Custody Records
10-07-93 1 Disk

These are transmitted for your use.

Remarks: Samples were tested in general accordance with Puget Sound Estuary Protocol
(Conventional Sediment Variables Particle Size March 1986). Values reported are "apparent”

particle size as organic material is included in the analysis and "true” particle size as organic material
is excluded in the in the analysis. Because true and apparent distributions may differ, detailed
comparisons between samples analyzed by these different methods are questionable. Please call if
you have any questions regarding this submittal or presentation of the data.

Best Regards,
SOIL TECH\IOLOGY INC.

Blchard GC. Sheets

Vice President
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- State of Washingtbn Department of Ecology
< ) Manchester Environmental Laboratory
' 7411 Beach Dr. East Port Orchard WA. 98366
Data Review
February 24, 1994

Project: Elliot Bay Recontamination Study

Samples: 038274

Laboratory:  Soil Technology J-501

By: Karin Feddersen K¥

Case Summary
- The review is for sediment grain size using Puget Sound Estuary Program (P.S.E.P.) protocol.

This sample was received at the Manchester Environmental Laboratory on December 16, 1993,
and transported to Soil Technology on December 16, 1993 for Grain Size analysis by Pipette

C only.
. These analyses were reviewed for qualitative and quantltatwe accuracy, validity, and usefulness.
The results are acceptable for use as reported.

Page 1 of 1
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TECHNOLOGY

SPEC!ALIZING IN PHYSICAL SOIL TESTING

"OJ N.E. r\a\/ Poag Yas:
Sainbridge isiand WA 387"

FYloleas

(306) BEB89TT Fa e

To.

ATTENTION:
SUBJECT:

LETTER OF TRANSMITTAL

Wa. State Dept. Of Ecology DATE: 02-16-94
7411 Beach Drive East JOB NO: J-501
Port Orchard, WA 98366-8204

Karin Feddersen
Elliott Bay Recontamination Study

Sample ID No. 038274

We are sending the following items:

Date Copies Description
02-16-94 2 Grain Size Determination/Dissolved Solids Correction (Page 1)
02-16-94 1 Summary of Entry Values (1 page)
02-16-94° 1 Chain of Custody Record
02-16-94 1

Original Invoice No. 696

These are transmitted for your use.

Remarks: Values reported are “apparent” particle size as organic material is included in the analysis.
Samples were tested in general accordance with Puget Sound Estuary Protocol {Conventional Sediment
Variables Particle Size, March 1986) and EPA, US Army Corps of Engineers “Dredge Material Testing

“ Manual, February 1991”. According to this method, the determination of parameters in sediment and

water from estuarine or marine environments have to explicitly address steps taken to control sait
interference. Steps were taken to correct for salt interference and these corrections are referred to as
dissolved solids. Please call if you have any questions regarding this submittal or presentcmon of the

data. Thank you.

Best Regards,
SOIL TECHNOLOGY, INC.

Richird G. Sheets,

Vice President




Sfate of Washington Department of Ecology
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366

February 24, 1994

Project: Elliot Bay

Samples: 038236, 038246, 038255, 038258, 038270 through 038276, 038278,
038279, 038279

Laboratory: Weyerhaeuser Analytical and Testing Services 13874

By: Karin Feddersen £ |

These samples were received at the Manchester Laboratory on January 24, 1994, and were sent
to Weyerhaeuser Analytical and Testing Services on January 24, 1994 for TOC analysis using
PSEP.

HOLDING TIMES

The holding time for frozen sediments is six (6) months. There have been no studies performed
to indicate the effect of holding time on samples that have not been stored frozen prior to
analysis. Therefore an evaluation of the results with regard to holding time is not feasible. All
samples were stored in the proper containers at 4 degrees C until analysis. All analyses were
performed within seventeen (17) days of collection.

PROCEDURAL BLANKS
The procedural blanks associated with these samples demonstrated that the processes were free
from contamination.

INITIAL CALIBRATION
The % Relative Standard Deviation (%RSD) was within QC limits of £20%.

CHECK STANDARDS
All Check Standard recoveries are reasonable, acceptable, and within QC limits of 90% to
100%.

DUPLICATES |
The Relative Percent Difference (RPD) of the duplicate analyses to the original analyses are
within QC limits of £10%.

SUMMARY
This data is acceptable for use as amended.

Page 1 of 1



MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E , Port Orchard Washington 98366

CASE NARRATIVE

March 24, 1994

Subject: Elliott Bay Recontamination

Samples: 94 - 038228, -038229, --038236, -038258, -038270, -038272 10 -038279
Case No. DOE-966Y

Officer: . Dalc Norton

By: Dickey D. Huntamer £5&¢

Organics Analysis Unit

SEMIVOLATILE ORGANICS

ANALYTICAL METHODS:

The semivolatile soil samples were Soxhlet extracted with acetone following the Manchester
. modification of thc EPA SW 846 8270 procedure with capillary GC/MS analysis of the samplc cxtracts.

The sample extracts were clcancd up prior to analysis using silica gel. By eluting with various mixturcs
of solvents the scmivolatile target compounds could be recovered. Normal QA/QC procedurcs were

performed with the analyses. A pair of Canadian rcference materials (HS-6) sample numbers 94-038228
and -038229, werc also analyzed with the samplcs.

HOLDING TIMES:

The samples were stored frozen until sample preparation following Puget Sound Estuary Program
guidelines. All sample and extraction holding times were within the recommended limits.

BLANKS:

Low levels of some target compounds were detected in the laboratory blanks. The EPA five times rule
was applied to all target compounds which were found in the blank. Compounds that were found in the
sample and in the blank were considered real and not the result of contamination if the levels in the
samplc arc greater than or equal to five times the amount of compounds in the associated mcthod blank.,

SURROGATES:

The normal surrogatcs compounds were added to the sample prior to extraction. Surrogatc spike
recoverics were within acceptable QC limits except for one of the laboratory blanks, 94-038272 LBK?2
(BS4033), where all of the surrogate recovceries were low. The "J" data qualificr was added to the results
for this blank. The other blank was okay and no additional qualifiers were added to the data because of
surrogate recoveries.



Pagc 2
Elliott Bay Recontamination - BNA

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:

Matrix spike recoveries were within acceptable limits for most of thc compounds. A number of
compounds, particularly thc Polynuclcar Aromatic Hydrocarbons (PAIT) were found at high lcvels in the
matrix source sample. Corrections to the matrix spikes for the native concentrations could not be made
in all cascs, resultting in high recoveries for some compounds.  No qualifiers were added duc to high
rccoverics. A "J" qualifier was added to results of matrix source sample, -038273, for thosc compounds
where the recoverics were low.,

SPECIAL ANALYTICAL PROBLEMS:

No special analytical problems were encountered in the semivolatile analyscs other than the high PAH
concentrations present in many of the samples. Almost cvery sample required a dilution o bring the
highcst concentrations within the calibration curve. The data is acceptable for usc as qualificd.

DATA QUALIFIER CODES:
U - The analytc was not detected at or above the reported valuce.
J - Thg analyte was positively identified. The associated numerical value is an
gstimaie. ‘
Ul - The analyte was not detected at or above the réponcd cstimated result,
REJ - The data are unusable for all purposcs.

EXP - The result is equal to the number before EXP times 10 to the power of the
number after EXP. As an example 3EXP6 equals 3 X 109,

NAF - Not analyzed for.
N - For organic analytes therc is evidence the analyte is present in this sample.
NJ - There is evidence that the analyte is present. The associatcd numcrical result

is an estimate.

E - This qualifier is used when the concentration of the associated value exceeds
the known calibration range.

* - The analyte was present in the sample (Visual Aid to locate detected
compound on report sheet.)

CN_EBA02.DOC - 4

/Gy
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MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E , Port Orchard Washington 98366

CASE NARRATIVE
March 9, 1994
Subject: Elliott Bay Recontamination
Samples: 94 - 038226, -038227, --038236, -038258, -038270, -038272 to -038279
Case No. DOE-966Y
Officer: " Dale Norton _
By: Dickey D. Huntamer @/
Organics Analysis Unit
POLYCHLORINATED BIPHENYLS

ANALYTICAL METHODS:

The soil samples were Soxhlet extracted using acetone as the solvent. Analysis was done by EPA
Method 8080 using dual column capillary GC analysis with Electron Capture Detectors (ECD).

HOLDING TIMES:

The samples were extracted within 14 days of collection and were analyzed within forty days of
extraction.

BLANKS:

No target compounds were detected in the laboratory blanks.

SURROGATES:

Four surrogate compounds were analyzed with the PCB's. Dibutylchlorendate was removed during the
Florisil cleanup step in most sample. Surrogates ranged from 48% to 104% recovery. Surrogate spike
recoveries were within the acceptable QC limits of 50% to 150% for most of the samples. Only sample -
038278 had recoveries less than S0% (48% and 49% for 4,4'-Dibromo-octafluorobipheny! and
Tetrachlorometaxylene respectively). The surrogate most representative of PCB's, Decachlorobiphenyl
had 58% recovery. No data was qualified because of surrogate recoveries.




Page 2

Elliott Bay Recontamination - PCB

MATRIX SPIKE AND MATRIX SPIKE :

The matrix spikes recoveries ranged from 95% to 108%. The Relative Percent Differences (RPD)
ranged from 6.7% to 7.1%. All recoveries and RPD were within acceptable QC limits.

SPECIAL ANALYTICAL PROBLEMS:

There were no significant problems with the Pesticide/PCB analysis except that sample -38272 was lost
when the Soxhlet extracted cracked and the solvent was lost. Since all of the sample was used in the first
extraction the sample could not be re-extracted. Two reference samples were analyzed with the sample
set. These are identified as 94-038226 and -038227. Canadian reference material HS-2 was used in the
analysis. Both PCB-1254 and PCB-1260 were detected in the reference samples. The RPD was 1.0%
for PCB-1254 and 4.3% for PCB-1260.

DATA QUALIFIER CODES:

u -

J -

u -

NAF -

NJ -

CN_EBA01.DOC -4

The analyte was not detected at or above the reported value.

The analyte was positively identified. The associated numerical value is an
estimate.

The analyte was not detected at or above the reported estimated result.

The data are unusable for all purposés.

The result is equal to the number before EXP times 10 to the power of the
number after EXP. As an example 3EXP6 equals 3 X 108.

Not analyzed for.
For organic analytes there is evidence the analyte is present in this sample.

There is evidence that the analyte is present. The associated numerical result
is an estimate. -

This qualifier is used when the concentration of the associated value exceeds
the known calibration range.

The analyte was present in the sample. (Visual Aid to locate detected
compound on report sheet.)




STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY-
MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive East ® Port Orchard, Washington 98366-8204 * (206) 871-8860 ¢ SCAN 871-8860

March 9, 1994

TO: Dale Norton

FROM: Bill Kammin, Environmental-[ab_Directorﬂ&

SUBJECT:  Metals Quality Assurance memo for the Elliott Bay Recontamination
' Project

SAMPLE INFORMATION

These samples from the Elliott Bay Recontamination project were received by the
Manchester Laboratory on 1/24/94 in good condition.

HOLDING TIMES

All analyses were performed within the USEPA Contract Laboratory Program (CLP)
holding times for metals analysis (28 days for mercury, 180 days for all other metals).

INSTRUMENT CALIBRATION

Instrument calibration was performed before each analytical run and checked by
initial calibration verification standards and blanks. Continuing calibration standards
and blanks were analyzed at a frequency of 10% during the run and again at the end
of the analytical run. All initial and continuing calibration verification standards were
within the relevant USEPA (CLP) control limits. AA calibration gave a correlation
coefficient (r) of 0.995 or greater, also meeting CLP calibration requirements.

PROCEDURAL BLANKS

The procedural blanks associated with these samples showed no analytically
significant levels of analytes.

SPIKED SAMPLE ANALYSES

Spike and duplicate spike sample analyses were performed on this data set. All spike
recoveries were within the CLP acceptance limits of +/- 25%, with the following
exceptions: mercury. One mercury spike was low at 63%. Mercury data is qualified
with N. Additionally, due to high sulfide content, one of the duplicate spikes was lost

4
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during the ICP spike microwave digestion (possibly squid related). Precision data is
not available for ICP results.

LABORATORY CONTROL SAMPLE (LCS) ANALYSES

NIST 1646 and ERA solid material 216 were analysed three times for this project.
Cadmium and silver results are qualified with J, denoting estimated values based on
LCS recoveries. NIST 2704, Buffalo River sediment, was digested once and analyzed
three times with acceptable recoveries for mercury analyses.

SUMMARY

Data generation for this data set was complicated by high sulfide levels found in some
of the samples, possibly related to large marine organisms finding their way into the
sediment traps.

A tabular compliation of LCS recoveries is provided as an attachment.

The data generated by the analysis of these samples can be used noting the data
qualifications discussed in this memao.

‘Please call Bill Kammin at SCAN 206-871-8801 to further discuss this project.

WRK:wrk

attachment
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Pacific Northwest Division )

Marine Sciences Laboratory
1529 West Sequim Bay Road
X Sequim, Washington 98382-2099
May 9, 1994 Telephone 12067 633-3151
Facsimiie {206) 631-3699

Mr. Stuart Magoon

Washington State Department
of Ecology

Manchester Laboratory

7411 Beach Drive East

Port Orchard, WA 98366-8204

Dear Stuart:

Enclosed are the results for Pb-210 in sediment samples received
in January 1994. The data is late because we had to reanalyze

due to initially spiking samples with the wrong internal
standard. .

The blanks are low (1 to 4 counts/day). The blank spike recovery '
of Po208 (the internal standard) is consistent with these samples
and previous batches of samples. The check samples are

consistent with previous analyses. The precision for the

duplicate is 12% RPD.

N

The calculations used to reduce the data consist of:

1. Blank subtraction.

2. Correction of decay of the Po208 internal standard certified
at 1435 dpm/mL on June 11, 1986. Samples were spiked with
. 0.025 mL which is about 5.52 dpm/sample.’

3. The counting efficiency is the ratio of Po208 spike 5.52
dpm/Po208 counted. For Check R-1, Po208 counted is 219c/day
or 0.1521 cpm.

5.52 dpm/0.1521 cpm = 36.26 d/cC

4. The Po210 counts are multiplied by the d/c such as 553 c/day
or 0.384 cpm X 36.26 = 13.93 dpm.

5. The activity of check R-1 13.93 is divided by sample
digestion dry weight then corrected for decay of Po210
since digestion and decay of Po210 since log-in time.
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Mr. Stuart Magoon
May 9, 1994
Page 2

If you have any questions about the calqulations, call Rob Cuello
or me.

Enclosed are the raw data, digestion logs, and an invoice for the
amount of $1,350.

Sincerely,

/3h¢;1L~ A 45(QAQ_

Eric Crecelius
Technical Group Manager
Marine and Environmental Chemistry

sat

Enclosures
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State of Washington Department of Ecology
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366
Data Review
May 10, 1994
Project: Elliot Bay Study

Samples: 168404,09,14,15,19,23,28,36,39,45,50

" Laboratory:  Soil Technology

" By: Pam Covey ;j)'/

Case Summary

The review is for sediment grain size using Puget Sound Estuary Program (P.S.E.P.) protocol.

These samples were received at the Manchester Environmental Laboratory on April 21, 1994,

They were transported to Soil Technology on April 25, 1994 for Grain Size analysis.
These analyses were reviewed for qualitative and quantitative accuracy, validity, and usefulness.

The results are acceptable for use as reported.

Page 1 of 1
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State of Washington Department of Ecology
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366

May 16, 1994
Project: Elliot Bay Recontamination Study
Samples: 168404, 168409, 168414, 168415, 168419, 168423, 168428, 168431,
168436, 168439, 168445, 168450
Laboratory: Analytical Resources Inc. HO037

By: Karin Feddersen KF

These samples were received at Manchester Laboratory on April 21, 1994, and were transported

to Analytical Resources, Inc. on April 25, 1994 for TOC analysis using the following method:
Puget Sound Ambient Monitoring Program.

DATA QUALIFIER DEFINITIONS

U - The analyte was not detected at or above the reported result.
J - The associated numerical result is an estimated quantity.
HOLDING TIMES

All analyses were performed within the method holding times.

CHECK STANDARDS
All recoveries are reasonable, acceptable, and within QC limits of 75% to 125%.

TRIPLICATE
Sample 168409 was analyzed in triplicate. The replicate analyses are within QC limits of 80%
to 120% of the concentration of the original analysis.

MATRIX SPIKES

The matrix spike recovery is reasonable, acceptable, and within QC limits of 75% to 125%.
SUMMARY _ '

All non-detect results have been qualified with a "U" to maintain consistency with Manchester
Laboratory reporting protocol. This data is acceptable for use as amended.

Page 1 of 1
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STATE OF WASHINGTON )
DEPARTMENT OF ECOLOGY ~

MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive East * Port Orchard, Washington 98366-8204 * (206) 871-8860 * SCAN 871-8860

June 13, 1994

TO: Dale Norton

FROM: Bill Kammin, Environmental_Lab_Director %
SUBJECT: Metals Quality Assurance memo for the Elliott Bay Project
SAMPLE INFORMATION

These samples from the Elliott Bay project were received by the Manchester
Laboratory on 4/21/94 in good condition.

'HOLDING TIMES

All analyses were performed within the USEPA Contract Laboratory Program (CLP) )
holding times for metals analysis (28 days for mercury, 180 days for all other metals).

INSTRUMENT CALIBRATION

Instrument calibration was performed before each analytical run and checked by
initial calibration verification standards and blanks. Continuing calibration standards
and blanks were analyzed at a frequency of 10% during the run and again at the end -
of the analytical run. All initial and continuing calibration verification standards were
within the relevant USEPA (CLP) control limits. AA calibration gave a correlation
coefficient (r) of 0.995 or greater, also meeting CLP calibration requirements.

PROCEDURAL BLANKS

The procedural blanks associated with these samples showed no analytically
significant levels of analytes. ‘ ’

SPIKED SAMPLE ANALYSES

Spike and duplicate spike sample analyses were performed on this data set for
mercury. For all other analytes, there was sufficient sample to perform only one spike,
so no precision data is available. All spike recoveries were within the CLP acceptance
limits of +/- 25%, with the following exceptions: silver, antimony and arsenic. For
arsenic, the one spike was recovered at 74%, and all arsenic results are qualified with

2
3




(g

N. The silver spike was recovered at 34%. The antimony spike was not recovered. Silver
and antimony were qualified J, denoting estimates.

PRECISION DATA

Mercury spike/spike dup results showed acceptable precision. No spike/spike dup
precision is available for other analytes.

LABORATORY CONTROL SAMPLE (LCS) ANALYSES

LCS analyses were within the windows established for each parameter, with the
following exceptions: silver and antimony. Results for these analytes are qualified ],
denoting esimated values.

SUMMARY

For all ICP and graphite furnace analytes, NIST 1646 and ERA #216 reference materials
were analyzed. The ICP results are provided as attachments. For mercury NIST 2704
was analyzed several times. Furnace and mercury recoveries are as follows:

element 1646 % recovery ERA #216 % recovery

arsenic 44% 110%

arsenic 42% 109%
cadmium 91% : 102%
cadmium 80% 95%

2704 % recovery
mercury 9% | dO > 1.%¢%
mercury 91% 12!

The data generated by the analysis of these samples can be used noting the data
qualifications discussed in this memo.

Please call Bill Kammin at SCAN 206-871-8801 to further discuss this project.

WRK:wrk




MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E , Port Orchard Washington 98366

CASE NARRATIVE

June 17, 1994

Subject: Eliiott Bay WF Recontamination

Samples: 94 - 168404, -168409, -168419, -168423, -168428, -168436, -168445, -168450
Case No. DOE-080X

Officer: Dale Norton

By: Dickey D. Huntamgﬁ
Organics Analysis Unit
POLYCHLORINATED BIPHENYLS

ANALYTICAL METHODS:
The soil samples were Soxhlet extracted with acetone following the Manchester modification of the EPA
Method 8080 using dual column capillary GC analysis with Electron Capture Detectors (ECD). Normal

QA/QC procedures were performed with the analyses. A pair of Canadian reference materials (HS-2)
sample numbers 94-168453 and -168454, were also analyzed with the samples.

HOLDING TIMES:

The samples were extracted eleven days after they were received at the laboratory. AllAsample and
extraction holding times were within the recommended limits.

BLANKS:

No target compounds were detected in the laboratory blanks.

SURROGATES:

All surrogate spike recoveries were within acceptable QC limits. Surrogates ranged from 43% to 114%
recovery.

MATRIX SPIKE AND MATRIX SPIKE :

The matrix spikes recoveries ranged from 128% to 149%. The Relative Percent Differences (RPD)
ranged from 0% to 4.6%. All recoveries and RPD were within acceptable QC limits.
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Elliott Bay Recontamination - PCB

SPECIAL ANALYTICAL PROBLEMS:

There were no significant problems with the Pesticide/PCB analysis. PCB-1260 was the only PCB
detected and it was found in all of the samples.

DATA QUALIFIER CODES:

U - The analyte was not detected at or above the reported value.

J - Th.e analyte was positively identified. The associated numerical valuc is an
estimate.

UJ - The analyte waS not detected at or above the reported estimated result.

RE] - The data are ynusable for all purposes. -

EXP - The result is equal to the number before EXP times 10 to the power of the
number after EXP. As an example 3EXP6 equals 3 X 106

NAF - Not analyzcd for.

N - "For organic analytes there is evidence the analyte is present in this sample.

NJ - There is evidence that the analyte is present. The associated numerical result
is an estimate.

E - This qualifier is used when the concentration of the associated value exceeds

CN_EBA04.DOC - 4

the known calibration range.

- The analyte was present in the sample. (Visual Aid to locate detected

compound on report sheet.)



MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E , Port Orchard Washington 98366

CASE NARRATIVE
. June 14, 1994
Subject: - Elliott Bay WF Recontamination
Samples: 94 - 168404, -168409, -168414 to0 -168415, -168419, -168423, -168428, -168431, -
o6 -168445, -168450
Case No. DOE-080X |
Officer: Dale Norton -
By: Dickey D. Huntamer@
Organics Analysis Unt
SEMIVOLATILE ORGANICS
ANALYTICAL METHODS:

The semivolatile soil samples were Soxhlet extracted with acetone following the Manchester
modification of the EPA SW 846 8270 procedure with capillary GC/MS analysis of the sample extracts.
The sample extracts were cleaned up prior to analysis using silica gel. By eluting with various mixtures
- of solvents the semivolatile target compounds could be recovered. Normal QA/QC procedures were
performed with the analyses. A pair of Canadian reference materials (HS-6) sample numbers 94-168451
and -168452, were also analyzed with the samples.

HOLDING TIMES:

The samples were extracted eleven days after they were received at the laboratory. All sample and
extraction holding times were within the recommended limits.

BLANKS:

Low levels of some target compounds were detected in the laboratory blanks. The EPA five times rule
was applied to all target compounds which were found in the blank. Compounds that were found in the
sample and in the blank were considered real and not the result of contamination if the levels in the
sample are greater than or equal to five times the amount of compounds in the associated method blank.

SURROGATES:

" The normal sunogates compounds were added to the sample prior to extraction. Surrogate spike

recoveries were within acceptable QC limits. One surrogate, 1,2-dichlorobenzene-d4, dropped below
20% recovery in several samples. Since the remaining surrogates were acceptable no qualifiers were
added.

o
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Elliott Bay Recontamination - BNA

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:

Matrix spike recoveries were within acceptable limits for most of the compounds. A number of the
Polynuclear Aromatic Hydrocarbons (PAH) were found at high levels in the matrix source sample.
Corrections to the matrix spikes for the native concentrations could not be made in all cases, resulting in
erratic recoveries for some compounds. No qualifiers were added due to high recoveries. A "J" qualifier
was added to results of matrix source sample, -168428, for those compounds where the recoveries were
low.

Hexachlorocyclopentadiene was flagged as "REJ" since it was not recovered in the matrix spikes.

SPECIAL ANALYTICAL PROBLEMS:

As with the previous Elliott Bay sediment traps PAH's were the primary organic chemicals detected. The
high concentrations of PAH in the matrix spike source sample -168428, interfered with the recovery
calculations for some PAH's in the matrix spikes. The data is acceptable for use as qualified.

DATA QUALIFIER CODES:

U - The analyte was not detected at or above the reported value.

J - The analyte was positively identified. The associated numerical value is an

uJ - The analyte was not detected at or above the reported estimated result.

RET - The data are ynusable for all purposes.

EXp - The result is equal to the number before EXP times 10 to the power of the

- riumber after EXP. As an example 3EXP6 equals 3 X 106,

NAF - Not analyzed for.

N - For organic analytes there is evidence the analyte is present in this sample.

NJ - Thereis evidence that the analyte is present. The associated numerical result
is an estimate.

E - This qualifier is used when the concentration of the associated value exceeds
the known calibration range.

* - The analyte was present in the sample. (Visual Aid to locate detected
compound on report sheet.)

CN_EBA03.DOC - 4
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% Batielie »
Pacific Northwest Division

Marine Sciences Laboratory

1529 West Sequim Bay Road
Sequim, Washington 98382-9099
Telephone (206) 683-4151

July 25, 1994 ' Facsimile {206) 681-3699

Mr. Stuart Magoon

Washington State Department
of Ecology

Manchester Laboratory

7411 Beach Drive East

Port Orchard, WA 98366-8204

Dear Stuart:

Enclosed are the results for Pb-210 in sediment samples received in May 1994.

The blanks are low. The blank spike recovery of Po208 (the internal standard) is <D
consistent with these samples and previous batches of samples. The check sample is "
consistent with previous analyses. The precision for the duplicate is 14% RPD.

If you have any questions about the calculations, call Rob Cuello or me.

Enclosed are the raw data, digestion logs, and an invoice for the amount of $1,650.

- Sincerely,

Eric Crecelius
Technical Group Manager
Marine and Environmental Chemistry

‘mkw
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State of Washington Department of Ecology
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366

August 26, 1994

Project: , Elliot Bay Recontamination Study

Samples: 298504, 298509, 298514, 298519, 298524, 298525, 298530, 298535,
: 298540, 298543, 298546, 298552, 298557 -

Laboratory: - Weyerhaeuser Analytical and Testing Services 15472/A

By: Karin Feddersen KF

These samples were received at the Manchester Laboratory on July 20, 1994, and were sent to
Weyerhaeuser Analytical and Testing Services on July 25, 1994 for TOC analysis using PSEP.

HOLDING TIMES

The holding time for frozen sediments is six (6) months. There have been no studies performed
to indicate the effect of holding time on samples that have not been stored frozen prior to
analysis. Therefore an evaluation of the results with regard to holding time is not feasible. All
samples-were stored in the proper containers at 4 degrees C until analys1s All analyses were
performed within twcnty-nme (29) days of collection.

PROCEDURAL BLANKS

The procedural blanks associated with these samples demonstrated that the processes were free
from contamination.

INITIAL CALIBRATION
The % Relative Standard Deviation (%RSD) was within QC limits of <20%.

CHECK STANDARDS

All Check Standard recoveries are reasonable, acceptable, and within QC limits of 90% to
110%.

REPLICATES
The Relative Percent Difference (RPD) of the replicate analyses to the original analyses are
within QC limits of <10%.

SUMMARY
This data is acceptable for use as amended.
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State of Washington Department of Ecology

Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366

September 6, 1994

Project: Elliott Bay Recontamination

Samples:  298504,09,14,19,24,25,30,35,40,43,46,52,57
Laboratory: Soil Technology

By: - Pam Covey 1%'

The Elliott Bay Recontamination samples required thirteen (13) Grain Size analyses on sediment
using Puget Sound Estuary Protocol (P.S.E.P) protocol with salt correction.

These samples were received at the Manchester Environmental Laboratory on July 21, 1994 and
transported to Soil Technology on July 26, 1994 for Grain Size analyses. These analyses were
reviewed for qualitative and quantitative accuracy, validity and usefullness.

The results are acceptable for use as reported.

Page 1 of 1
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Laboratory Testing Procedures

S.0.P. Salt Correction Pipette Total Dissolved Solids

The following protocol is used for correction of dissolved solids (salt correction)
in the pipette portion of grain size determination. Upon completion of the silt-
clay fractions by the pipette technique, a subsample of approximately 200 ml of
water is taken from the 1 liter graduated flask and placed in a centrifuge bottle
and spun at 9000 rpm for 15 minutes. Then a 20 ml subsample of the
supernatant is filtered through a .45 micron filter into a pre-weighed container.
This sample is dried overnight at 90° C and re-weighed. The resultant residue
represents the amount of dissolved salts and dispersant present in a 20 mi
sample. This weight of dispersant and dissolved solids is subtracted from the
weight of each sediment fraction at the end of the pipette analysis.

Samples were tested in general accordance with Puget Sound Estuary Protocol
(Conventional Sediment Variables Particle Size, March 1986) and EPA, US
Army Corps of Engineers “‘Dredge Material Testing Manual, February 1991”.
According to this method, the determination of parameters in sediment and water
from estuarine or marine environments have to explicitly address steps taken to
control salt interference. Steps were taken to correct for salt interference and
these corrections are referred to as dissolved solids.

Soil Technology, Inc.
J-602
Page 4
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY
MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive East ® Port Orchard, Washington 98366-8204 ¢ (206) 871-8860 ® SCAN 871-8860

September 8, 1994 -

TO: Dale Norton

FROM: Bill Kammin, Environmental_Lab_Director%

SUBJECT:  Metals Quality Assurance memo for the Week 29 Elliott Bay Sampling
Project

SAMPLE INFORMATION

These samples from the Week 29 Elliott Bay project were received by the Manchester
Laboratory on 7/21/94 in good condition.

HOLDING TIMES

All analyses were performed within the USEPA Contract Laboratory Program (CLP)
holding times for metals analysis (28 days for mercury, 180 days for all other metals).

INSTRUMENT CALIBRATION

Instrument calibration was performed before each analytical run and checked by
initial calibration verification standards and blanks. Continuing calibration standards
and blanks were analyzed at a frequency of 10% during the run and again at the end
of the analytical run. All initial and continuing calibration verification standards were
within the relevant USEPA (CLP) control limits. AA calibration gave a correlation
coefficient (r) of 0.995 or greater, also meeting CLP calibration requirements.

PROCEDURAL BLANKS

The procedural blanks associated with these samples showed no analytically
significant levels of analytes.

SPIKED SAMPLE ANALYSES

Spike and duplicate spike sample analyses were performed on this data set. Several -
spike recoveries were outside the CLP acceptance limits of +/- 25%. Analyte levels for
the sample chosen for the ICP spike were higher than the spiking levels for several
analytes. Also, the sample chosen for spiking shows some degree of non-homogeniety.
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Several analytes are qualified with N, denoting low spike recoveries. In addition, the
concentration of several analytes was greater than four times the spiking level used. J
In these cases, per EPA protocol, spike recoveries are not calculated.

In some cases, sample levels were two to three times the spiking level used. This also
may contribute to the poor spike recovery found.

PRECISION DATA

The results of the spike and duplicate spike samples were used to evaluate précision
on this sample set. The Relative Percent Difference (RPD) for all analytes was within
the 20% CLP acceptance window for duplicate analysis.

LABORATORY CONTROL SAMPLE (LCS) ANALYSES

LCS (Environmental Resource Associates (ERA) lot number 216) analyses were within
the acceptance windows established for each parameter, with one exception: silver. -
Silver results for this project are qualified J, denoting estimated values. Spreadsheets
of the ICP evaluation of the ERA LCS are provided with this report.

REFERENCE MATERIAL ANALYSES

" NIST 1646 was analyzed in duplicate by project officer request. Results were typical

material. Spreadsheets of the ICP evaluation of NIST 1646 are provided with this
report. For mercury, NIST 2704 was analyzed in replicate, with recoveries at 100%,
100%, 100%, 98%, 99%, and 97%. Also for mercury, NIST 1646 was analyzed, with
recoveries at 118% and 119%. For this project, cadmium and arsenic were analyzed by
GFAA. For cadmium, recoveries of NIST 1646 were 96% and 98%. For arsenic,
recoveries of NIST 1646 were at 51% and 51%.

for the environmental digestion methods on this geologically evaluated reference )

SUMMARY

Dale, next time we analyze Elliott Bay samples we will use a higher level spike,
because of the spiking issues associated with this project. It's possible that high
sulfide in the sample spiked could have interfered with the spike recoveries.

" The data generated by the analysis of these samples can be used noting the data

qualifications discussed in this memo.

Please call Bill Kammin at SCAN 206-871-8801 to further discuss this project.

- WRK:wrk
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MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E , Port Orchard Washington 98366

CASE NARRATIVE
August 12, 1994
Subject: Elliott Bay Recontamination
Samples: .94 - 298504, -298509, -298514, -298519, -298524, -298525, -298530, -298535,
-298540, -298543, -298546, -298552, and -298557 to -298559
Case No. DOE-155W
Officer: | Dale Norton
By: Dickey D. Huntamer ¢£7: - .-

Organics Analysis Unit—"

POLYCHLORINATED BIPHENYLS

ANALYTICAL METHODS:

The samples were Soxhlet extracted using acetone as the solvent. Analysis was done by EPA Method
8080 using dual column capillary GC analysis with Electron Capture Detectors (ECD).

HOLDING TIMES:

All sample extraction and analysis holding times were met.

BLANKS:

No target compounds were detected in the laboratory blanks.

SURROGATES:

The surrogate spike recoveries ranged from 38% to 108%. Sample -298535 had two surrogate
compounds below 50% and samples, -298530 LMX1, -298558 and -298559 each had one surrogate
below 50% recovery. Since at least two surrogates had acceptable recoveries in each sample no qualifiers
were added to sample results.

MATRIX SPIKE AND MATRIX SPIKE :

The matrix spikes recoverics ranged from 62% to 94%. The Relative Percent Differences (RPD) iranged
from 25% t0 27%. All recoveries and RPD were within acceptable QC limits.
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Elliott Bay Recontamination - Sediment Traps

ANALYTICAL COMMENTS:

There were no significant problems with the PCB analysis and the data is acceptable for use as qualified.

Samples -298558 and -298559 were Canadian reference material analyzed in duplicate.

DATA QUALIFIER CODES:

U - The analyte was not detected at or above the reported value.

J - The analyte was positively identified. The associated numerical value is an
estimate. ’

uJ - The analyte was not detected at or above the reported estimated result.

REJ - The data are ynygable for all purposes.

EXp - The result is equal to-the number before EXP times 10 to the power of the

‘ number after EXP. As an example 3EXP6 equals 3 X 105,

NAF - Not analyzed for. |

N - For organic analytes there is evidence the analyte is present in this sample.

NJ - There is evidence that the analyte is present. The associated numerical result
is an estimate.

E - This qualifier is used when the concentration of the associated value exceeds

CN_EBAY2.DOC-5

the known calibration range.

The analyte was present in the sample. (Visual Aid to locate detected
compound on report sheet.)‘ -
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MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E , Port Orchard Washington 98366

CASE NARRATIVE
September 26, 1994
Subject: Elliott Bay Recontamination
Samples: 94 - 29804, -298509, -298514, -298519, -298524, -298525, -298530, -298535, -298540,
: -298543, -298546, -298552, 298557, -298560 and -298561.
Case No. DOE-155W
Officer: Dale Norton
By: Dickey D. Huntamer @/ ,
Organics Analysis Unit
SEMIVOLATILE ORGANICS
ANALYTICAL METHODS:

The semivolatile sediment samples were Soxhlet extracted with acetone following the Manchester
modification of the EPA SW 846 8270 procedure with capillary GC/MS analysis of the sample extracts.
Normal QA/QC procedures were performed with the analyses.

HOLDING TIMES:

All sample and extraction holding times were within the recommended limits.

BLANKS:

Low levels of some target compounds were detected in the laboratory blanks. The EPA five times rule
was applied to all target compounds which were found in the blank. Compounds that were found in the
sample and in the blank were considered real and not the result of contamination if the levels in the
sample are greater than or equal to five times the amount of compounds in the associated method blank.

SURROGATES:

The normal surrogates compounds were added to the sample prior to extraction. No surrogate recovery
limits have been established for semivolatile analysis using the silica gel cleanup procedure. Generally
the silica gel cleanup would result in lower recoveries of the more polar compounds. This appears to be
the case for the phenolic surrogates, 2-fluorophenol and dS-phenol, which fell below the CLP lower
recovery limits of 23% and 24% respectively. Since these samples had the additional cleanup no data
qualifiers were added due to surrogate recoveries.
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State of Washington Department of Ecology ... Ph-2°
Manchester Environmental Laboratory ’
7411 Beach Dr. East Port Orchard WA. 98366
December 16, 1994

Project: Elliot Bay Recontamination _

Samples: 268500 - 268511,268518 - 268530, 268537 - 268549, 268560, 268561, 298504,
298509, 298514, 298519, 298524, 298525, 298530, 298535, 298540, 298543,
298546, 298552, 298557

Laboratory:  Battelle Marine Sciences Laboratory 747EB

By: Karin Feddersen K?

These samples arrived at Manchester Environmental Laboratory on June 29 and July 21, 1994,

“and were sent to Battelle on June 30 and July 26, 1994, for Lead 210 and Cesium 137 analysis.

"PROCEDURAL BLANKS:

There was a considerable amount of background noise observed for those samples analyzed for
Cs 137. An air blank was not analyzed for Pb 210 with the samples from week 26. For the
necessary blank correction, the air blank analyzed with the week 29 samples several months
earlier was used. Some instrument adjustments occurred in the intervening time which may
have affected the results for these analyses.

CHECK STANDARDS:
QC limits for these recoveries have not been established for these analyses.

REPLICATE:

Samples 268507, 268538, and 298552 were analyzed in duplicate for Pb 210. Samples 268537
and 268560 were analyzed in duplicate for Cs 137. Precision and accuracy data have not been
established for these analyses. The replicate Cs 137 result for sample 268537 appeared much
lower than the original result. The analyst explained that although the RPD was 75%, since the
results were "so low", she did not judge it necessary to reanalyze the sample. She offered to
reanalyze one of the more active samples in duplicate, and send the results next week.

SAMPLE SUMMARY:
Samples 268528, 268538R (replicate), and 268530 exhibited poor peak response and have

therefore each been qualified with a "J" (estimated results). This data is acceptable for use as
amended. ' '

Page 1 of 1
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State of Washington Department of Ecology
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366
November 17, 1994

Project: Elliot Bay Recontamination Study

- Samples: 428404, 42847, 428412 428415, 428418, 428423, 428424, 428429 428434,

428443, 428449, 428454
Laboratory:  Sound Analytical Services, Inc. 44115

By: Karin Feddersen KF

These samples were received at the Manchester Laboratory on October 21, 1994, and were sent

to Sound Analytical Services, Inc. on October 26, 1994 for TOC analysis using the following
methods: Puget Sound Estuary Program.

3

HOLDING TIMES

The PSEP TOC holding time for frozen sediments is six (6) months. No studies to my
knowledge have been performed to indicate the effect of holding time on samples that have not
been stored frozen prior to analysis. Therefore an evaluation of the results with regard to

holding time is not feasible. The samples were stored in the proper containers at 4 degrees C
until analysis.

PROCEDURAL BLANKS

The procedural blanks associated with these samples have dcmonstrated that the processes are
free from contamination.

CHECK STANDARDS
All recoveries were within QC limits of 75% to 125% of the true value.

TRIPLICATE:

Samples 428404 was analyzed in triplicate. The % Relative Standard Deviation (RSD) is within
QC limits of 20%.

SUMMARY

" For consistency with Manchester Laboratory reporting protocol, all non-detect results have been

qualified with a "U" - "The analyte was not detected at or above the reported result”. This data
is acceptable for use as amended.

Page 1 of 1
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Elliott Bay Recontamination - Semivoltiles

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:

"
Matrix spikes were extracted with these samples however one matrix spike was lost in a-laboratory -
accident and consequently only one matrix spike is reported. Recoveries were generally good with the
exception of a few compounds such as the nitroanilines, hexachloroethane and hexchlorocyclopentadiene.
A number of the polynuclear aromatic hydrocarbon (PAH) compounds had elevated recoveries due to the
high native concentrations present in the matrix source sample which could not be subtracted out.

- ANALYTICAL COMMENTS:

High PAH concentrations were found in the samples. Other than the problem with the loss of the one
matrix spike no special analytical problems were encountered in the semivolatile analyses. Samples,
-298560 and -298561 are Canadian Reference Material HS-6 analyzed in duplicate.

DATA QUALIFIER CODES:
v . - The analyte was not deteéted at or above the reported value.
I - ‘The analyte was positively identified. The associated numerical value is an
- - The analyte was not detected at or above the reported estimated result.

RE] - The data are upusable for all purposes. s

EXP - The result is equal to the numbér before EXP times 10 to the power of the M)
number after EXP. As an example 3EXP6 equals 3 X 108,

NAF - Not analyzed for. |

N - For organic analytes there is evidence the analyte is present in this sample.

NJ - "l;hcrc is evidence that the. ana.lyte is present. The associated numerical result
is an estimate.

E - ‘ This qualifier is used when the concentration of the associated value exceeds

CN_EBAY3.DOC -5

the known calibration range.

The analyte was present in the sample. (Visual Aid to locate detected
compound on report sheet.)
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State of Washington Department of Ecology
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366

November 17, 1994

Project: Elliott Bay
Samples: - 42-8404,12,15,18,23,24,29,34,39,43,49,54
Laboratory: =~ Soil Technology

By: Pam Covey /IO/

Case Summary

The Elliott Bay samples required twelve (12) Grain Size analyses on sediment using Puget
Sound Estuary Program Protocol.

These samples were received at the Manchester Environmental Laboratory on October 21, 1994
and transported to Soil Technology on October 27, 1994 for Grain Size analyses. These
analyses were reviewed for qualitative and quantitative accuracy, validity and usefullness.

The results are acceptable for use as reported.

. Page 1 of 1




MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E , Port Orchard Washington 98366

CASE NARRATIVE
December 28, 1994

Subject: Elliott Bay Recontamination
Samples: 94 - 428404, 428407, -428412, -428415, 428418, 428423, -428424, -428429,

-428434, 428439, -428443, -428449 and 428454
Case No. 150094
Officer: Dale Norton
By: Dickey D. Humam% oD

Organics Analysis Uait—

SEMIVOLATILE ORGANICS

ANALYTICAL METHODS:

The semivolatile sediment samples were Soxhlet extracted with acetone following the Manchester
modificaton of the EPA SW 846 8270 procedure including a full semivolatile silica-gel cleanup
procedure with capillary GC/MS analysis of the sample extracts. Normal QA/QC procedures were
performed with the analyses.

HOLDING TIMES:

All sample and extraction holding times were within the recommended limits.

BLANKS:

Low levels of some target compounds were detected in the laboratory blanks. The EPA five times rule

was applied to all target compounds which were found in the blank. Compounds that were found in the

sample and in the blank were considered real and not the result of contamination if the levels in the
sample are greater than or equal to five times the amount of compounds in the associated method blank.

SURROGATES:

The normal surrogates compounds were added to the sample prior to extraction. No surrogate recovery

limits have been established for semivolatile analysis using the silica gel cleanup procedure. Generally
 the silica gel cleanup would result in lower recoveries of the more polar compounds. Surrogate
recoverics were within acceptable limits for all samples except -428407 which had no recovery of d5-
phenol, 2-fluorophenol and d4-2-chlorophenol. All results for the phenols in sample 428407 were given
the "J" qualifier.
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Elliott Bay Recontamination - Semivolatiles

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:

Matrix spikes were generally acceptable except for 1,3 and-1,2 dichlorobenzenes, benzyl alcohol,
hexachloroethane, 3-nitroaniline, 4-nitrophenol, and 4-nitroaniline which were given the "J" qualifier in
the matrix source sample, 428449, Results for two other compounds, 4-chloroaniline and hexachloro-
cyclopentadiene in sample -428449, were rejected "REJ" due to no recoveries.

ANALYTICAL COMMENTS:

High PAH concentrations were found in the samples and were primarily responsible for the elevated
quantitation limits. There appeared to be some carry over into the blank, possibly from the GPC or the
GC autosampler. This resulted in the raising of quantitation limits for some compounds. Samples, HS-6A
and HS-6B are Canadian Reference Material HS-6 analyzed in duplicate. The data is acceptable for use
as qualified. '

DATA QUALIFIER CODES:

U - The analyte was not detected at or above the reported value.

J - The analyte was positively identified. The assoéiated numerical value is an
estimate.

ul - The analyte was not detected at or above the reported estimated result.

REJ - The data are ynysable for all purposes.

EXp - The result is equal to the number before EXP times 10 to the power of the
number after EXP. As an example 3EXP6 equals 3 X 106, 7

NAF - Not analyzed for. .

N - For organic analytes there is evidence the analyte is present in this sample.

NJ - There is evidence that the analyte is present. The associated numerical result
is an estimate.

E - This qualifier is used when the concentration of the associated value exceeds
the known calibration range.

bold - The analyte was present in the sample. (Visual Aid to locate detected
compound on report sheet.)

CN_EBAYS5.DOC -5
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MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E , Port Orchard Washington 98366

CASE NARRATIVE
December 13, 1994

Subject: Elliott Bay Recontamination
Samples: 94 - 428404, 428407, -428412, 428415, 428418, -428423, -428424, -428429

-428434, -428439, 428443, 428449, -428454 to0 -428456
Case No. DOE-155Y
Officer: Dale Norton
By: Dickey D. Huntamer (- C»

Organics Analysis Unit

POLYCHLORINATED BIPHENYLS

ANALYTICAL METHODS:

The soil sample was Soxhlet exn'acted using acetone as the solvent. Analysis was done by EPA Method
8080 using dual column capillary GC analysis with Electron Capture Detectors (ECD).

HOLDING TIMES:

All sample extraction and analysis holding times were met.

BLANKS:

No target compounds were detected in the laboratory blanks.

SURROGATES:

Surrogates ranged from 13% to 86% recovery. Surrogate recovery for Dibutylchlorendate (DBC) is not
reported in the matrix spikes. DBC is prone to interference from high PCB sample or spike
concentrations and has low récoveries in the normal Florisi PCB clean up procedure.
Decachlorobiphenyl (DCB) is the swrrogate most representative of the PCB target compounds. All
recoveries for DCB were acceptable and consequently no additional qualifiers were added to the data..

MATRIX SPIKE AND MATRIX SPIKE :

The matrix spikes recoveries ranged from 69% to 96%. The Relative Percent leferences (RPD) ranged
from 4.3% 10 8.7%. All recoveries and RPD were within acceptable QC limits.
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Elliott Bay Recontamination - PCB

ANALYTICAL COMMENTS:

No analytical problems were encountered in the analysis. the data is acceptable for use as qualified.

DATA QUALIFIER CODES:
.U - The analyte was not detected at or above the reported value.

J - Thg analyte was positively identified. The associated numerical value is an
gstimate.

uJ - The analyte was not detected at or above the reported estimated result.

REJ - The data are ynusable for all purposes.

EXp - The result is equal to the number before EXP times 10 to the power of the
number after EXP. As an example 3EXP6 equals 3 X 10S.

NAF - Not analyzed for.

N - For organic analytes there is evidence the analyte is present in this sample.

NJ - There is evidence that the analyte is present. The associated numerical result
is an estimate.

E - This qualifier is used when the concentration of the associated value exceeds

CN_EBAY4.DOC -5

the known calibration range.

The analyte was present in the sample. (Visual Aid to locate detected
compound on report sheet.)
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

. MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive East » Port Orchard, Washington 98366-8204 * (206) 895-4737 * SCAN 744-4737

November 30, 1994

TO: Dale Norton, Project Officer
. FROM: Myma Mclntosh, Metals Analyst 71
SUBJECT: , Metals Quality Assurance memo for the Elliot Bay Recontamination Project

Sample Numbers: 94428404 - 94428454

SAMPLE INFORMATION

The samples from the Elliot Bay Recontamination project were received by the Manchester
Laboratory on 10/21/94 in good condition. The samples were analyzed by the following
methods: ICP EP1-200.7, Arsenic EP1-206.2, Cadmium EP1-213.2, Mercury EP1-245.5.

HOLDING TIMES

All analyses were performed within the USEPA Contract Laboratory Program (CLP) holding
times for metals analysis (28 days for mercury, 180 days for all other metals).

INSTRUMENT CALIBRATION

Instrument calibration was performed before each analytical run and checked by initial
calibration verification standards and blanks. Continuing calibration standards and blanks were
analyzed at a frequency of 10% during the run and again at the end of the analytical run. All
initial and continuing calibration verification standards were within the relevant USEPA (CLP)
control limits. AA calibration gave a correlation coefficient (r) of 0.995 or greater, also meeting
CLP calibration requirements.

PROCEDURAL BLANKS

The procedural blanks associated with these samples show no analytically significant levels of
-analytes.

R < -




SPIKED SAMPLE ANALYSES

Spiked and duplicate spiked sample analyses were performed on this data set. All spike
recoveries are within the CLP acceptance limits of +/- 25%, except for silver and arsenic. The
arsenic values are qualified with "N". The silver results are qualified with "J" since the
recoveries had poor precision and the LCS was low.

PRECISION DATA

The results of the spiked and duplicate spiked samples are used to evaluate precision on this
sample set. The Relative Percent Difference (RPD) for all analytes, except silver is within the
20% CLP acceptance window for duplicate analysis.

LABORATORY CONTROL SAMPLE (LCS) ANALYSES

LCS analyses are within the windows established for each parameter, with the exception of
silver.

SUMMARY

The data gencrated by the analysis of these samples can be used noting the data qualifications
discussed in this memo.

Please call Bill Kammin at SCAN 206-871-8801 to further discuss this project.

MMM:mmm
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State of Washington Department of Ecology
Manchester Environmental Laboratory { D
7411 Beach Dr. East Port Orchard WA. 98366
Data Review
July 26, 1994
Project: Elliott Bay Recontamination
Samples: 268512, 8531, 8550, 8558

Laboratory:  Soil Technology

By: Pam Covey 9"/

Case Summary
The review is for sediment grain size using Puget Sound Estuary Program (P.S.E.P.) protocol.
These samples were received at the Manchester Environmental Laboratory on June 29, 1994,
( They were transported to Soil Technology on July 1, 1994 for Grain Size analysis.

These analyses were reviewed for qualitative and quantitative accuracy, validity, and usefulness. ;: )

The results are acceptable for use as reported.

Page 1 of 1
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| Elliott Bay Recon.

Case Narrative
Due to variations in water content between the subsamples taken for moisture content and grain
size analysis, sample 268558 required calculation of the weight of solids using Folk's method

_(Petrology of Sedimentary Rocks, R.L. Folk, 1974). Insufficient sample quantity prohibited

resampling for determination of solids by the standard method (based on subsample water
content). Folk's weight of solids calculation adds the dry weight of the sample retained on the
sieves (+ #230 sieve; > 62.5 microns) to the dry weight of the first pipet (4 phi) corrected for the
volume of the cylinder and dispersant concentration.

Soil Technology, Inc.
J-590
Page 3
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State of Washington Department of Ecology
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366
August 8, 1994

Project: Elliot Bay Recontamination Study
Samples: 268512, 268531, 268550, 268558
Laboratory: Sound Analytical Services, Inc. 41453 |
By: Karin Feddersen KF

These samples were received at the Manchester Laboratory on June 28, 1994, and were sent to
Sound Analytical Services, Inc. on June 30, 1994 for TOC analys1s using the following method:
Puget Sound Estuary Program

DATA QUALIFIER DEFINITIONS

U - The analyte was not detected at or above the reported result.

HOLDING TIMES

The PSEP TOC holding time for frozen sediments is six (6) months. No studies to my
knowledge have been performed to indicate the effect of holding time on samples that have not
been stored frozen prior to analysis. Therefore an evaluation of the results with regard to
holding time is not feasible. The samples were stored in the proper containers at 4 degrees C
until analysis.

PROCEDURAL BLANKS
The procedural blanks associated with these samples have demonstrated that the process is free
from contamination.

CHECK STANDARDS
All recoveries were within QC limits of +/- 20%.

TRIPLICATE

Sample 268512 was analyzed in triplicate. The triplicate analyses are in acceptable agreement
with the original analysis. The Relative Percent Difference (RPD) was within the +/- 20%
window for triplicate analyses.

SUMMARY - ‘
For consistency with Manchester Environmental Laboratory reporting requirements, all
non-detect values have been modified to reflect the detection limit and have been qualified with

a "U".
This data is acceptable for use as amended.

Page 1 of 1



MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive ‘E , Port Orchard Washington 98366

CASE NARRATIVE
August 12, 1994
Subject: Elliott Bay Recbntamination
Samples: 94 - 268512 to -268517, -268531 to -268536, -268550 to 268558 and -268559
Case No. DOE-155X |
Officer: Dale Norton
By: ~ Dickey D. Huntamer( 2+
Organics Analysis Unit

POLYCHLORINATED BIPHENYLS

ANALYTICAL METHODS:

The sediment samples were Soxhlet extracted using acetone as the solvent. Analysis was done by EPA
Method 8080 using dual column capillary GC analysis with Electron Capture Detectors (ECD).

HOLDING TIMES:

All sample extraction and analysis holding times were met.

BLANKS:

No target compounds were detected in the laboratory blanks.

SURROGATES:

The surrogate spike recoveries were generally within acceptable QC limits. Surrogates ranged from 49%
to 110% recovery for all samples except, -268535 where decachlorobiphenyl (DCB) had 145% recovery.
Surrogate recoveries for sample, -268551, were low due to a crack in the Soxhlet extractor and some
sample extract loss. The results for sample, -268551 were given the "J" qualifier to indicate that the
quantification results are estimates.

MATRIX SPIKE AND MATRIX SPIKE :

The matrix spikes recoveries ranged from 64% 10 71%. The Relative Percent Differences (RPD) rahged
from 10.4% to 17%. All recoveries and RPD were within acceptable QC limits.
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Page 2

Elliott Bay Recontamination - Sediments

ANALYTICAL COMMENTS:

There were no significant problems with the PCB analysis and the data is acceptable for use as qualified.

Sample -268512 exhibited a strong creosote like odor and had an oily extract.

DATA QUALIFIER CODES:

U~ - The analyte was not detected at or above the reported value.,

J - The analyte was positively identified. The associated numerical value is an

uJ - The analyte was not detected at or above the reported estimated result.

REJ] - The data are ynusable for all purposes.

EXp - The result is equal to the number before EXP times 10 to the power of the
number after EXP. As an example 3EXP6 equals 3 X 109

NAF - Not analyzed for.

N - For organic analytes there is evidence the analyte is present in this sample.

NJ - There is evidence that the analyte is present. The associated numerical result
is an estimate.

E - This qualifier is used when the concentration of the associated value exceeds

CN_EBAY1DOC-S§.

the known calibration range.

The analyte was present in the sample. (Vlsual Aid to locate detected
compound on report sheet.)
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_ STATE OF WASHINGTON . v) .
DEPARTMENT OF ECOLOGY

MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive East * Port Orchard, Washington 98366-8204 * (206) 871-8860 * SCAN 871-8860

August 19, 1994

TO: Dale Norton
. ‘l‘,
FROM: Bill Kammin, Environmental_Lab_Director 1
SUBJECT:  Metals Quality Assurance memo for the Elliott Bay Project
SAMPLE INFORMATION

These samples from the Elliott Bay project were received by the Manchester
Laboratory on 6/29/94 in good condition.

HOLDING TIMES

All analyses were performed within the USEPA Contract Laboratory Program (CLP) )
holding times for metals analysis (28 days for mercury, 180 days for all other metals).

INSTRUMENT CALIBRATION

Instrument calibration was performed before each analytical run and checked by
initial calibration verification standards and blanks. Continuing calibration standards
and blanks were analyzed at a frequency of 10% during the run and again at the end
of the analytical run. All initial and continuing calibration verification standards were
within the relevant USEPA (CLP) control limits. AA calibration gave a correlation
coefficient (r) of 0.995 or greater, also meeting CLP calibration requirements.

PROCEDURAL BLANKS

The procedural blanks associated with these samples showed no analytically
significant levels of analytes.

SPIKED SAMPLE ANALYSES

Spike and duplicate spike sample analyses were performed on this data set. All spike

recoveries were within the CLP acceptance limits of +/- 25%, with the following

exception: lead and zinc. The spiked sample for lead showed considerable '
non-homogeneity, with precision at 22%. (RPD). Lead results are qualified with J,
denoting estimated values. One of the zinc spikes was recovered outside the +/- 25% ’ )




/3

acceptance window, so zinc results were qualified with N. Per EPA CLP protocols, the
major analytes aluminum, iron, and magnesium were not spiked.

For mercury, the initial spiking level was miniscule in relation to the level of mercury
in the sample. The analyst respiked one of the samples at 20 times the lab normal
spiking level and found acceptable recoveries.

PRECISION DATA

The results of the spike and duplicate spike samples were used to evaluate precision
on this sample set. The Relative Percent Difference (RPD) for all analytes was within
the 20% CLP acceptance window for duplicate analysis, with the following exception:
lead.

REFERENCE MATERIAL ANALYSES

The project requested analysis of NIST 1646, a highly mineralized estuarine sediment,
in support of this project. NIST 1646 is generally not well recovered by the
environmental sample preparation methods for metals. ICP recoveries for 1646 were
typical (see attached spreadsheets). ALso analyzed by ICP was ERA material #216.
Recoveries for ERA material 216 were acceptable.

Fof mercury in sediment NIST 2704 (Buffalo River Sediment) is analyzed with every

‘run. 2704 recoveries for this run were 106%, 105%, 106% and 105%. NIST 1646 was also

analyzed, giving slighly high recoveries, 139% and 137%. It is possible that this
standard needs recertification for mercury, as these results are very similar to results
that Battelle Sequim is obtaining for this same standard.

SUMMARY

The data genefated by the analysis of these samples can be used noting the data
qualifications discussed in this memo.

Please call Bill Kammin at SCAN 206-871-8801 to further discuss this project.

WRK:wrk
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DATA QUALITY EVALUATION ve
AANDERAA INSTRUMENTS LTD.  customer__ Washington State Department of Ecolo

Y ALPHA STREET

,ToDmA. BRITISH COLUMBIA Olympia, WA 98504-7612
/ANADA V8Z 182 Atten:
TELEPHONE (604) 386-7783 __Atten: Dale Norton
Instrument __ RO ‘ Serial No. 7207 Tape No. 1

Words__ 92662

Samples 8777 Errors 0 Sync errors 0

Expected number of samples (calculated from start/ stop times) Uncertain of correct start/ FaSt/ stop times.

Physical tape problem(s) None (X

Insufficient ieader/ trailer (should have 15 turns) ' JJ
Other

Instrument problem None

Probiem

Probable cause

Recommended action

C —
Da;e February 3, 1994 | Signed /V%O{/ZV// é g’ el




Y DATA QUALITY EVALUATION
AANDERAA INSTRUMENTS LTD.  customer_Washington State Department of Ecology

Y ALPHA STREET

_TORIA. BRITISH COLUMBIA Olympia, WA 98504-7612 ]J
CANADA V8Z 1B2 . o \
TELEPHONE (604) 386-7783 Atten: Dale Norton
Instrument RQM4 Serial No.___ /228 Tape No. 1
Words___ 47376 Samples 7896 Errors 0 Sync errors 0

Expected number of samples (calculated from start/ stop times)_Uncertain of correct start/cast/stop times.

Physical tape problem(s)  None [X

Insufficient leader/ trailer (should have 15 turns) O
Other

Instrument problem None (X

Problem

Probable cause

Recommended action

),

February 3, 199 Signed L

Date



DATA QUALITY EVALUATION ' D
AANDERAA INSTRUMENTS LTD. cusTomer_Washington State Department of Ecology

.. Y ALPHA STREET Olympia, WA 98504-7612
4. -TORIA, BRITISH COLUMBIA -

_ANADA v8Z 1B2 Atten: Dale Norton
TELEPHONE (604) 386-7783 :

instrument RQM4

Serial No.___ 7689 Tape No. 1

Words 48492 Samples 8082

Errors 1 4 Sync errors 3

) Uncertain of correct start imes.
Expected number of samples (calculated from start/ stop times) /cast/stop t

Physical tape problem(s) None (]

Insufficient leader/ trailer (should have 15 turns) . O
Other. EAge of tape was slightly stretched - caused signal strength to vary.

Sample # 3696 - speed channel had word error and sync error.

{(likely due to imperfection in tape)
Sample # 7856 - temperature reading missed - inserted '527'
‘(same number as above and below sample # 7856)

CX Sample # 8073 - reference reading dropped - inserted '54!
Instrument probiem None (]
Problem
Probable céuse

i i lder sions.
Recommended action Advise check of tape transport alignment/spoolholder tensio

Date Febr.‘uary 3, 199 Signe 4 % 6 Ltelq




U
DATA QUALITY EVALUATION

AANDERAA INSTRUMENTS LTD cusTomer Washington Department of Ecology

1 ALPHA STREET

caJJORIA BRITISH COLUMBIA Olympia, WA 98504-7612 J
ANADA V8Z 182 . , \
TELEPHONE (604) 386-7783 Atten: Dale Norton

Instrument RQM4 Serial No. 7690 Tape No. 1

Worgs. 45144 7524

Samples

Errors 0 Sync errors 35

Expected number of samples (calculated from start/ stop times)__ncertain of correct start/cast/stop times.

Physical tape problem(s) " None

_Insufficient leader/ trailer (should have 15 turns) : . O
Other

(>

Instrument problem None (]
problem aCk of sync pulse. Without a sync pulse, instrument did not stop recording to wait for

next interval. Caused excess data to be recorded in between proper data sets - lead to tape
running out before deployment end. Excess data removed from samples # 965/967/969/1008/1075/

1076/1077/1108/1995/2220/3769/4354/4397/4401/4402/4545/4546/4548/4920/5407/5409/5476/5533/5574,

2516&5638/7509/7510/7512/7513/7515/7517/7521/7523/7524. Original and altered files stored.
-Probable cause

Channel selector/encoder alignment changed durmg shipment or deployment due to excess

vibration.

Recommended action_ Re-adiust channel selector/encoder alignment - center channel selector in

mounting hole and test.

i

Date February 3, 1994 Signed W /C. 4&«14



DATA QUALITY EVALUATION Liw

AANDERAA INSTRUMENTS LTD.  cusroues Hashington State pepartment of Ecology

1 ALPHA STREET

i -761
~.. ,TORIA, BRITISH COLUMBIA Olympia, WA 98504-7612
C 'ANADA V8z 182 ' ‘ Atten: Dale Norton
ELEPHONE (604) 386-7783
lnstrunient RQ¥4 Serial No. 7693 Tape No. 1

Words 52086 Samples 8681 Errors 2 Syn;: errors 3

Expected number of samples (calculated from start/ stop times)_Uncertain of start/cast/stop times.

Physical tape problem(s) None [J
Insufficient leader/ trailer (should have 15 turns)__T@P€ Tan out or was cut too close to end of data. O

Other__Unable to read last 8" of tape. Only errors occured at end of tape when tape tension
on readout head was lost.

Instrument problem None

Problem

Probable cause

Recommended action__Ensure at least 15 turns of tape are left at beginning and end of dat

C

Date February 3, 1994




DATA QUALITY EVALUATION
" AANDERAA INSTRUMENTS LTD.  cusromen fieshington State Department of Ecology

" ALPHA STREET

TORIA, BRITISH COLUMBIA Olympia, WA 98504-7612 )‘)
CANADA V8Z 182 rone N
TELEPHONE (604) 386-7783 : Atten: Dale Norton
Instrument ____RCM4 Serial No. 7695 Tape No. : 1

Words 47970 Samples 7995 Errors 0 Sync errors 0

Expected number of samples (calculated from start/ stop times)_Uncertain of start/cast/stop times.

Physical tape problem(s) None (X
Insufficient leader/ trailer (should have 15 turns) O
Other

Instrument problem None
Problem
Probable cause

Recommended action

)
Date____. Februam 3, 1994 Signed !/ﬁ;‘"/ ’é é Acen,
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Tape Translation Data Quality Evaluation f”:>
o for \*
Washington State Department of Ecology

May 8, 1994

After reading the data from the seven (7) tapes sent for
translation, a data quality evaluation was performed. Enclosed
are the graph printouts for the temperature, conductivity,
direction and speed raw data.

The data disk contains 3 self-extracting compressed files.

The d§ta can be retrieved by copying the file to the directory
you wish the data to be stored and executing the file. The 3
files are as follows: :

. rcm-raw.exe - - contains data as read from tape.
rcm-mod. exe - contains error ‘corrected’ data.
rcm-eng.exe B contains engineering data files.

Following are descriptions of data guality:

RCM 7207 -~ 8717 sampies read, 1 word and 1 sync errors.
‘Sample # 4296 missed conductivity reading -
inserted 0 to align remaining columns.

RCM 7228 - 9024 samples read, 0 word and 1. sync errors.
Sample # 1 missed reference and temperature
readings - suspect that channel selector was
advanced past channel 2 on start up. Inserted
reference and average temperature reading.

RCM 7689 - 8757 samples read, 52362 word and 34 sync errors.
Almost every word was marked as error indicating
inconsistent bit pulse width. Data looks
consistent and usable - suspect encoder cap
geometry has changed due to vibration or age.
Suggest full servicing for instrument.

Sample #/Changes

3716 - inserted ref.

8278 - removed 511 in ch. 5

8529 - inserted 1023 in ch. 4

8587 - inserted ret. , _

8601 - inserted ref. and 418 in ch. 3

8607 - deleted extra data.

8621 - inserted ref.

8622 - deleted 1023 before ref. _

8623 - inserted ref, 505 in ch. 2, 417 in ch. 3

8629 - repaired ref.

8631 - repaired ref. R
8635 - deleted extra data. ‘ L )
8657 - inserted ref. i




RCM 7690a -

RCM 7690b -

8658 ~ inserted ref.

8671 - deleted extra data.
8672 - inserted ref.

8678 - inserted ref.

8685 - inserted ref.

8692 - inserted ref. and temp.
8700. - inserted ref. and temp.
8701 -~ deleted extra data.
8702 - deleted extra data.
8707-8 -~ inserted ref.

8715-6 - reconstructed sample.
8723-4 ~ inserted ref.

8731 - deleted extra data.
8739 - reconstructed sample.
8746 - deleted extra data.
8751 - deleted extra data.
8752-4 - deleted sample.

3696+ samples read, 4 word and 144 sync errors.
Reference reading fluctuates 1 bit. Channel
selector past channel 1 on start - inserted
reference reading. After sample # 2512, sync
pulse missed causing instrument to continue to run
until valid sync pulse was recorded. Instrument
was later repaired by re-centering channel
selector so brushes would make good contact with
stop segments and clock was replaced due to
erratic interval timing.

Deleted extra data after sample #: 2514, 2518,

2521, 2522, 2530, 2542, 2545, 2550, 2567, 2571,
2575, 2576, 2577, 2578, 2594, 2615, 2655, 2656,
2657, 2659, 2663, 2667, 2668, 2674, 2682, 2683,
2684, 2685, 2687, 2692, 2696, 2697, 2702, 2703,
2709, 2712, 2724, 2733, 2748, 2751, 2774, 2775,
2782, 2799, 2802, 2805, 2808, 2813, 2814, 2815,
2816, 2823, 2827, 2832, 2860, 2885, 2888, 2891,
2893, 2898, 2906, 2910, 2914, 2915, 2918, 2924,
2926, 2935, 2948, 2949, 2954, 2961, 2964, 2965,
2966, 2972, 2973, 2974, 3005, 3006, 3007, 3008,
3009, 3018, 3020, 3026, 3034, 3036, 3037, 3040,
3043, 3048, 3049, 3052, 3054, 3055, 3072, 3073,
3075, 3076, 3077, 3087, 3089, 3094, 3097, 3111,
3114, 3176, 3178, 3179, 3180, 3181, 3182, 3197,
3515, 3520, 3522, 3524, 3529, 3532, 3550, 3560,
3564, 3570, 3667, 3672, 3673, 3674, 3677, 3678,
3679

3697 deleted.
4163 samples read, 1 word and 2 sync errors.

First sample error - deleted. Sample # 17 missed
temperature -~ inserted 650.



o I/‘ 2,-";

RCM 7693 -~

RCM 7695 -

9099 samples read, 0 word and 1 sync errors.
First sample contained 2 sets of data - deleted
second set.

8637 samples read, 1 word and 0 sync errors.
Reference reading fluctuates 1 bit on deployment.
First word error - suspect tape tension on start

up.

i,
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Tape Translation Data Quality Evaluation
for
Washington State Department of Ecology

August 30, 1994

After reading the data from the six (6) tapes sent for
translation, a data quality evaluation was performed. Enclosed
are the graph printouts of the raw data for the temperature,
conductivity, direction and speed channels.

The enclosed data diskette contains 2 self-extracting
compressed files. The data can be retrieved by copying the file
to the directory on a hard drive you wish the data to be stored
and executing the file. The 2 files are as follows:

RCM-RAW. EXE - contains raw data read from tape,
including the altered file for RCM
7689 (RCM7689.RAB).

RCM-ENG.EXE - contains engineering data files.

Following are descriptions of data quality:

RCM 7207 -~ 8776 samples read, 1 word error on start up and 0
sync errors. Data gquality good.

RCM 7228

8547 samples read, 3 word errors and 0 sync
errors. 1 word error on start up, 2 word errors
at start of sample # 4162 caused by bent tape.
Data quality good.

RCM 7689 8029 samples read, 59025 word errors and 21

sync errors. .Almost every word marked as error
indicating inconsistent bit pulse width. Data
looks consistent and usable - suspect encoder cap
geometry has changed due to age or
vibration/impact. Similar data quality as
previous tape translations performed on this
instrument. Numeric errors appear beyond 7945
samples. Error indicators removed from data and
samples beyond # 7945 removed - file saved as
RCM7689 .RAB

8632 samples read, 0 word errors and 1 sync
error ‘due to pressure word missing from sample #
8006. Data quality good.

RCM 7690

RCM 7693 8459 samples read, 0 word errors and 0 sync
errors. Minor reference reading fluctuations of 1

bit. Data quality good.

RCM 7695

6422 samples read, 0 wdrd errors and 0 sync
errors. Minor reference reading fluctuations of 1
bit. Data quality good.

7ot el

ﬁa f‘_f./‘//ﬂ /rJ::‘J-d
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Tape Translation Data Quality Evaluation
for
Washington State Department of Ecology

November 2, 1994

After reading the data from the six (6) tapes sent for
translation, a data quality evaluation was performed. Enclosed
are the graph printouts of the raw data for the temperature,
conductivity, direction and speed channels.

The enclosed data diskette contains a self-extracting
compressed file. The data can be retrieved by copying the file

to the directory on a hard drive you w1sh the data to be stored
and executing the file.

Following are descriptions of data quality:

RCM 7207 - 8436 samples read, 0 word errors and 0
sync errors. Data quality good.

RCM 7228 - 8654 samples read, 0 word errors and 0 sync
- errors. Data quality good.

RCM 7689 - 7361 samples read, 59025 word errors and 3
sync errors. Almost every word marked as error
indicating inconsistent bit pulse width. Data
looks consistent and usable - suspect encoder cap
geometry has changed due to age or
vibration/impact. Similar data quality as
previous tape translations performed on this
instrument. Numeric errors appear beyond 7354
samples. Data samples beyond # 7354 removed -
original file saved as RCM7689.0RG

RCM 7690 - 8639 samples read, 1 word error on start and 0
sync errors. Data quality good.

RCM 7693 - 8823 samples read, 1 word error on start and 0
‘ sync errors. Minor reference reading fluctuations
of 1 bit. Data quality good.

"RCM 7695 - 8653 samples read, 3 word errors and 7 sync

errors - occurred at end of tape due to tape
damage. Minor reference reading fluctuations of 1
bit. Data gquality good.
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Appendix D - Individual Chemicals in Settling Particulate Matter and Bottom
Cores, dry weight basis

Metals in Settling Particulate Matter (Table D1)
Organics in Settling Particulate Matter (Table D2)

Metals and Organics in bottom cores (Table D3)
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